with Θ(p − p s ) = Θ(λ, φ, p, t) = 1, p < p s 0, p > p s 
N (π) = 1 − (π/p) κ (16)
π Z = π([θ] R , t)
D R A F T October 7, 2015, 6:57pm D R A F T Text S1. Figure S4 shows the integrands of the altitude-dependent energy and conversion terms in longitudinal and temporal mean, plotted over latitude and pressure. K Z shows strong contributions in mid-latitudes, coinciding with jet activities. K E values seem to be correlated with K Z , except for a region in the upper atmosphere of the south-polar region.
Further analysis shows that this maximum receives most of its contribution during the cant [see Boer , 1975] . A E1 shows non-zero values at the surface, extending latitudinally towards the upper mid-latitudes. A temporal analysis (not shown) reveals that large A E1
integrands are found to coincide with strongly negative A Z1 integrands, revealing maxima in the difference between N and N Z .
The bottom half of Figure S5 shows the integrands of the conversion terms. Please note that most of the visible patterns displayed have only small contributions to the integrated values presented above because the mass element dm strongly favours lower altitudes. C A , just like K Z and A Z1 , is stronger in the northern hemisphere. The maximum of C A in the north polar region coincides with NH winter, and thereby with the extrema of K Z and A Z1 . C E has positive (A E to K E ) integrands in the equatorial region and negative (K E to A E ) values polar regions and high altitudes.
The negative values seem slightly correlated to regions with high K E . The visible pattern of C K1 is strongly correlated with the south polar maximum in K E that occurs during the GDSE. The global-mean values of C K1 originate from lower altitudes because these are more strongly weighted. We find that maxima of C K2 coincide with high values of A Z in the southern hemisphere. C Z1 shows thermally direct circulation in the summer hemisphere and thermally indirect circulation in the winter hemisphere. The annual mean shows that the southern summer circulation
dominates.
An evaluation of the diurnal components ( Fig. S5 ) of these integrands shows correlating patterns for those terms that are strongly affected by diurnal timescales (i.e. K E , A E1 , 
